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DETAILED ACTION 

Applicants' arguments, filed 2/22/2007, have been fully considered but they are not 
deemed to be persuasive. Rejections and/or objections not reiterated from previous Office 
Actions are hereby withdrawn. The following rejections and/or objections are either reiterated or 
newly applied. They constitute the complete set presently being applied to the instant 
application. 

Status of the Claims 
Claims 8-14, 16 and 38-43 are currently pending and are the subject of this Office 

Action. 

Response to Arguments 
Applicant's arguments filed 2/22/2007 have been fully considered but they are not 
persuasive. 

Firstly, Applicants argue that it would not have been obvious to one of ordinary skill in 
the art that (-)-gossypol would be effective to treat cancer in humans based on the teachings of 
the cited references. Applicants argue that there is no teaching in Wu (1989) or Wu (1986) that 
gossypol is effective to treat cancer in humans. Applicants further argue that there is no teaching 
in Zhang that (-)-gossypol is effective to treat cancer in humans. In response to Applicant's 
arguments against the references individually, one cannot show nonobviousness by attacking 
references individually where the rejections are based on combinations of references. See In re 
Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 
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USPQ 375 (Fed. Cir. 1986). In the instant case, the question is not whether the reference(s) 
explicitly teach the treatment of cancer in humans with (-)-gossypol, but rather whether such 
treatment is obvious in view of the combined references. 

Secondly, Applicants argue that there is a lack of specificity of (-)-gossypol as 
demonstrated by "other studies". Applicants point to several references wherein mice are 
administered racemic gossypol. Applicants assert that these references demonstrate that 
gossypol can only be safely and effectively administered only in a very narrow range. However, 
the references cited in the present rejections make it clear that gossypol can be safely 
administered to humans . Further, the references make it clear that (-)-gossypol is more 
efficacious than racemic or (+)-gossypol. For example, Band et aL state, "Considering the 
established absence of side effects in the administration of low doses of gossypol to humans , 
these data suggest that (-)-gossypol, alone or in combination with other drugs, may be useful 
clinically in the treatment of cancer of reproductive tract origin." Thus, the fact that racemic 
gossypol can only be safely and effectively administered in a very narrow range in mice , does 
not mean that (-)-gossypol has the same therapeutic index in humans. In fact, it is evident from 
the totality of the prior art of record that the toxicity of racemic gossypol is likely due to the 
presence of (+)-gossypol and that (-)-gossypol is more active than (+)-gossypol. Thus, the 
skilled artisan would have been imbued with at least a reasonable expectation that (-)-gossypol 
could be safely administered to humans while maintaining therapeutic efficacy. 

Applicants assert that the combined references fail to disclose the efficacy of (-)-gossypol 
in the treatment of cancers in humans. Applicants further assert that the teachings regarding in 
vitro testing and/or testing in mice would not have led one of ordinary skill in the art to expect 
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that (-)-gossypol would be effective in treating cancers in humans. This is not persuasive 
because in vitro and in vivo testing are established models for evaluating anticancer activity. As 
such, the skilled artisan would have been imbued with a reasonable expectation that an agent 
effective in vitro and in vivo (against multiple cancer cell lines) would also demonstrate activity 
in a human. This is especially true given the fact that gossypol has been safely administered to 
humans as an antifertility agent. 

The rejection of claims 8-14, 16 and 38-43 under 35 U.S.C. § 103 are maintained for the 
reasons of record and reiterated below. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. § 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR § 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. § 103(c) 
and potential 35 U.S.C. § 102(e), (f) or (g) prior art under 35 U.S.C. § 103(a). 

Claims 8-10, 16 and 38-43 are again rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Wu et al (Cancer Research, 1989, vol. 49, pages 3754-3758) (prior art of 
record) in view of Band et al (Gynecologic Oncologists, 1986, vol. 23, page 261) (prior art of 
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record) and Zhang et al (Acta Academiae Medicinae Sinicae, 1985, vol. 7, pages 384-387) 
(cited by applicants in IDS filed 5/1/2006). 

The instant claims are drawn to the treatment of cancer in humans comprising the 
administration of (-)-gossypol. 

Wu et al disclose the in vitro and in vivo antitumor activity of gossypol in human SW-13 
adrenocortical carcinoma cells (Abstract). It is disclosed that gossypol was known in the art to 
exhibit a broad spectrum of activities, including antitumor activity . For example, gossypol was 
known to lengthen the survival of 10-12 week old mice bearing mouse mammary 
adenocarcinoma and was effective against cells originating from a rat testicular tumor (page 
3754). The authors demonstrate that gossypol inhibits the proliferation of SW-13 adrenocortical 
carcinoma cells in vitro (Figure 2). Further, gossypol caused a decrease in the cumulative tumor 
surface area of SW-13 tumors in mice (Figure 7). Only two deaths were observed in the 
gossypol-treated mice, compared to ten deaths in the control group (page 3756, left column). 
Tumor prevalence and tumor size were both decreased in the gossypol-treated group of mice 
(Tables 2 and 3). The authors conclude, "These data suggest that gossypol may provide a 
beneficial effect in patients with adrenocortical carcinoma by decreasing the overall tumor 
burden and prolonging their duration of survival" (page 3758). The reference thus provides one 
skilled in the art with the motivation to administer gossypol to humans to treat cancer. 

Band et al disclose that low oral doses of gossypol is used as an effective male oral 
contraceptive with the only detectable side effect being hypokalemia. The reference thus 
demonstrates that gossypol can be safely administered to humans . The authors studied the 
cytotoxic effect of gossypol on reproductive cancer cell lines of ovarian, testicular and 
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gestational origin. Cancer cell lines were significantly more sensitive to gossvpol than normal 

human cells of high mitotic activity, fibroblast cell lines, and PHA-stimulated lymphocytes . The 

tumor growth inhibitory activity of gossypol is "primarily attributable to the (-)-isomer which is 

3.6 -9.3 times more potent than the (+)-isomer'\ The reference thus provides the skilled artisan 

with the motivation to administer (-)-gossypol as opposed to racemic gossypol. The authors 

conclude (emphasis added): 

"Considering the established absence of side effects in the 
administration of low doses of gossypol to humans, these data 
suggest that (-)-gossypol, alone or in combination with other drugs, 
may be useful clinically in the treatment of cancer of reproductive 
tract origin." 

The reference thus provides further motivation to administer gossypol to humans to treat cancer. 

Zhang et al is provided as evidence that (-)-gossypol was effective in another preclinical 
model of anticancer activity. The reference discloses that (-)-gossypol inhibited the cell growth, 
DNA synthesis, and cell division of HeLa cell cultures, whereas (+)-gossypol had no effect. The 
effective concentration of (-)-gossypol was 2-fold less than that of racemic gossypol, suggesting 
that the antitumor activity of racemic gossypol is due to the (-Visomer (Abstract). The reference 
thus provides one skilled in the art further motivation to administer (-)-gossypol to treat cancer. 

In the absence of a showing of unexpected results commensurate in scope with the 
claims , the instantly claimed methods would have been prima facie obvious to one of ordinary 
skill in the art at the time the invention was made. The factual inquiries set forth in Graham v. 
John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), that are applied for establishing a 
background for determining obviousness under 35 U.S.C. § 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

In the instant case, the prior art establishes that gossypol: 1) can be safely administered to 
humans in low oral doses; 2) is an effective antitumor agent in vivo and in vitro; and 3) is more 
effective as the (-)-isomer than the (+)-isomer. The prior art does not explicitly disclose the 
administration of gossypol to humans to treat cancer. However, one skilled in the art would 
recognize that the models of antitumor activity disclosed in the references are often used to 
discover new chemotherapeutic agents. As such, the skilled artisan would have been imbued 
with at least a reasonable expectation that administration of (-)-gossypol to a human having 
cancer would be effective in treating said cancer. While antiproliferative and antitumor activity 
in vitro and in vivo models does not always correlate with activity in humans, the skilled artisan 
would have been imbued with a reasonable expectation that (-)-gossypol would be effective in 
treating human cancers. 

It is apparent from the prior art that administration of gossypol to humans was known to 
be safe (Band et aL). Thus, the administration to humans instantly claimed would have been 
prima facie obvious. It is also clear that gossypol was known to be an effective antitumor agent 
in preclinical models of cancer (Wu et aL and Zhang et aL). Thus, the treatment of cancer with 
gossypol would have been prima facie obvious. With respect to the administration of (-)- 
gossypol, it is clear from the prior art that one skilled in the art would have known that (-)- 
gossypol is more effective than (+)-gossypol (Band et aL and Zhang et aL). As such, it would 
have been prima facie obvious to administer (-)-gossypol to treat cancer. This is especially true 
given that (-)-gossypol was known to be effective in inhibiting the cell growth, DNA synthesis, 
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and cell division of HeLa cell cultures as disclosed in Zhang et al as well as being effective in 
vivo as disclosed in Wu et al. 

Thus, the skilled artisan would have had the motivation to administer (-)-gossypol to 
humans to treat cancer as well as a reasonable expectation of success in treating said cancer. 

Claims 1 1-14 are rejected under 35 U.S.C. § 103(a) as being unpatentable over Wu et al, 
Band et al. and Zhang et al. as applied to claims 8-10, 16 and 38-43 above and further in view of 
Wu et al (Clin. Pharmacol. Ther., 1986, vol. 39, pages 613-618) (prior art of record). 

Instant claims 11-14 recite a specific blood concentration of (-)-gossypol as well as doses 
and administration routes of (-)-gossypol. 

Wu et al. (1989), Band et al. and Zhang et al. disclose as discussed supra. Wu et al. 
(1986) disclose pharmacokinetic studies of racemic, (+)- and (-)-gossypol in humans and dogs 
(Abstract). (-)-Gossypol was administered to humans at a dose of 20 mg (page 614, left 
column). Mean plasma levels of (-)-gossypol are shown in Figure 2. These levels fall within the 
instantly claimed range. In view of the Wu et al. disclosure, it would have been prima facie 
obvious to modify the administration routes and doses of (-)-gossypol to effect the optimal 
combination of pharmacokinetics and efficacy in the treatment of cancer in humans. Such 
optimization of dosing schedule, administration routes and doses is routine in the art of 
chemotherapy. 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James D. Anderson whose telephone number is 571-272-9038. 
The examiner can normally be reached on MON-FRI 9:00 am - 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ardin Marschel can be reached on 571-272-0718. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



James D. Anderson, Ph.D 
Patent Examiner 
AU 1614 




March 13, 2007 




